
3GPP TSG RAN WG1 #98bis		R1-1910200
Chongqing, China, October 14th – 20th, 2019 

Source:	vivo
[bookmark: Title]Title:	Evaluation for 2-step RACH
[bookmark: Source]Agenda Item:	7.2.1.3
[bookmark: DocumentFor]Document for:	Discussion and Decision
1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In this contribution, we present performance evaluation results on the payload size and MCL (Maximum Coupling Loss) for PUSCH of msgA.
2. Evaluations for MCL
The number of PRBs and OFDM symbols for a PUSCH occasion affect the performance of PUSCH transmission for msgA due that the code rate is dependent on the resource allocation. For 2-step RACH, payload size of 72 bits for PUSCH of msgA is agreed as start point and other values are not precluded. The link-level evaluation aims to acquire a threshold demodulation SNR at the target BLER (e.g 1%). Furthermore, maximum coupling loss (MCL) is calculated based on the threshold SNR, where MCL is the limiting value of the coupling loss at which a service can be delivered. The following table is based on the inputs and calculations for MCL from TR 36.888 [1]. In this section, we focus on 72bits for evaluation. Evaluations of other payload size can be found in our companion paper [2]. In the simulation, the number of PRBs is assumed as 2, 3, 4, 6, or 12 and the number of OFDM symbols for PUSCH is 6 or 14.

	(1) Power in channel bandwidth (dbm)
	23dbm is used in typical UE and do not consider CA scenarios.

	(2) Thermal noise density (dbm/Hz)
	-174

	(3) Receiver Noise Figure (dB)
	NF is related to the front end Low Noise Amplifier. A conservative NF=5 for gNB.

	(4) Interference margin
	Consider an average interference margin in network =10dB

	(5) Occupied channel bandwidth (Hz)
	SCS*12*N_RB
 

	(6) Required SNR (dB)
	Derive from LLS

	(7) MCL
	Calculate: 
(1)-{(2)+(3)+(4)+10*log10((5))}-(6)
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Figure 3: BLER performance with different #PRBs and #OFDM symbols
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Figure 4: MCL vs. different PRB sizes

[bookmark: _Ref21016000]Observation 1: From MCL perspective, larger PRB size can achieve better performance than smaller PRB size, when assuming the same number of OFDM symbols.
[bookmark: _Ref21016003]Observation 2: From MCL perspective, 14-OS can achieve better performance than 6-OS, with the same PRB size.
3. Conclusion
In this contribution, we provide evaluation results on performance of MCL. The observations are summarized as follows:
Observation 1: From MCL perspective, larger PRB size can achieve better performance than smaller PRB size, when assuming the same number of OFDM symbols.
Observation 2: From MCL perspective, 14-OS can achieve better performance than 6-OS, with the same PRB size.
References
[1] [bookmark: _Ref20931166][bookmark: _Ref521348360]3GPP TR 36.888 V12.0.0
[2] [bookmark: _Ref20931171]R1-1906126, “Evaluation for 2-step RACH”, vivo, RAN1#97
Appendix A
[bookmark: _Ref521664105]Table 1: Link level evaluation assumption
	Assumption
	Value

	Carrier frequency
	4GHz

	Waveform
	CP-OFDM

	Subcarrier spacing
	30 KHz,

	Modulation order
	QPSK

	PUSCH resource
	2,3,4,6,12PRB, 14OS or 6OS

	DMRS
	Type1, double-symbol

	Antenna configuration
	BS: 2Rx or 4Rx  , UE: 1Tx

	Chanel model
	TDL-C, DS=300ns, 3km/h

	Detection algorithm
	Channel estimation: MMSE filter
Equalizer: MMSE-IRC

	Frequency offset
	Ideal , 0ppm

	Timing offset
	Ideal , 0Ts





MCL trend

2RX,6OS	PRB2	PRB3	PRB4	PRB6	PRB12	115.5	116.5	117.3	118.2	119.2	2RX,14OS	PRB2	PRB3	PRB4	PRB6	PRB12	120.9	121.3	121.7	122	122.6	4RX,6OS	PRB2	PRB3	PRB4	PRB6	PRB12	121.6	122.2	122.5	122.7	123.1	4RX,14OS	PRB2	PRB3	PRB4	PRB6	PRB12	126.3	126.3	126.3	126.2	126.2	
MCL(dbm)
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